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423ABSTRACTS / Developmental Biology 306 (2007) 411–426body, and subpopulations of the amacrine cells within the neural
retina. Furthermore, we demonstrated that transcripts encoding
Pax6DPD initiate from an internal Palpha promoter, and that
over-expression of Pax6DPD causes lens defects by apoptotic
cell death. Animals harboring multiple copies of a Pax6 BAC
transgene that express Pax6DPD in its endogenous domain
exhibit eye phenotypes including cataract and severe micro-
phthalmia in a dosage dependent fashion. Therefore, we
hypothesized that Pax6DPD is required for function of the
distal neuroretina that acts as a signaling center to coordinate the
development and maintenance of the lens. In order to elucidate
the molecular mechanisms that are involved in this model, we
are currently testing several candidate molecules including
BMP4, FGF1/2, Wnt2b, and Jagged1. In addition, the spatio-
temporal expression of Pax6DPD in the retina suggests a
possible role of this isoform in amacrine subtype specification.
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The neuroepithelium of the optic cup develops into four
distinct tissues: pigmented epithelium, sensory neural retina,
secretory ciliary body and muscular iris. The realization of these
cell fates depends on interactions with particular environments;
thus periocular mesenchyme induces pigmented epithelium cell
fates and surface ectoderm establishes neural retina tissue in the
optic vesicle. The factors thought to be mechanistically
involved in these interactions are BMPs and FGFs respectively.
It has been demonstrated that the lens can induce markers of the
anterior cell fates, such as the iris and the ciliary body. We
observed, however, that ciliary body can be specified at the
anterior of the optic cup in the complete absence of the forming
lens: In these experiments pre-lens ectoderm was removed prior
to lens placode formation and the optic vesicle continued to
develop into an optic cup. We found that ciliary body tissue can
also be induced at a distance from the lens, in the posterior of the
optic cup. The technique used in these observations led us to a
hypothesis that overlapping FGF and BMP signals could induce
ciliary body fate, either directly through novel combinatorial
signaling, or indirectly through the activation of a secondary
signal. An excellent candidate for a secondary signal is a WNT
family member. We have examined the expression of WNTs in
the induced ciliary body and present those findings as well as in
vitro data on the ability of combinatorial FGF and BMP signals
to induce ciliary body gene expression.
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Sonic Hedgehog (Shh) is a morphogen responsible for
patterning a wide variety of tissues including the neural tube
and the inner ear. In embryos lacking Shh the otic vesicle is
not properly patterned, leading to a loss of the cochlear duct
and corresponding cochlear-vestibular ganglia (cvg). In
addition, dorsal otic derivatives including the semicircular
canals and endolymphatic duct are malformed or absent in Shh
mutants. Since, inner ear patterning and morphogenesis is
dependent on multiple signals derived from neighboring
tissues that are compromised by the loss of Shh, the extent
to which Shh signaling directly impacts on inner ear deve-
lopment is unclear. To address whether the otic epithelium is a
direct target of Shh signaling we generated embryos in which
Smoothened (Smo), an essential transducer of the Shh
signaling pathway, was conditionally inactivated in the otic
vesicle (Smoecko). Ventral otic derivatives including the co-
chlear duct and cvg failed to form in Smoecko embryos,
indicating that the ventral otic epithelium is indeed a direct
target of Shh signaling. In contrast, all vestibular structures
were present in Smoecko embryos, suggesting that the dorsal
otocyst is not directly dependent on Shh. Therefore, the
vestibular defects observed in Shh mutant embryos are
likely due to the attenuation of secondary signals from neigh-
boring tissues such as the hindbrain. Studies are currently
underway to address the specific mechanisms by which Shh




The Xenopus “Brain Specific homeobox” gene is
rhythmically expressed by pineal photoreceptors and
controls cell proliferation
Massimiliano Andreazzoli 1, Silvia D’Autilia 1,
Vania Broccoli 2, Giuseppina Barsacchi 1
1 Dept. of Biology, University of Pisa, Pisa, Italy
2 Stem Cell Research Institute, DIBIT, San Raffaele Science
Park, Milan, Italy
In non-mammalian species, pineal photoreceptor cells,
under the control of endogenous oscillators, are responsible
for the rhythmic production of melatonin. We recently
isolated an evolutionarily conserved homeobox gene named
“Brain Specific homeobox” (Bsx) whose expression correlates
with pineal organ development. In Xenopus laevis, the Xbsx
gene is activated in the pineal region as early as this territory
is defined. At later stages, Xbsx is not expressed in
